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^ (54) Title: B1AX1ALLY ORIENTED POLYESTER FILM AND MAGNETIC RECORDING MEDIUM 

|^ (57) Abstract: A biaxially oriented polyester film for magnetic recording media, wherein (1) the film has a width-direction di- 

VO mensional change of 0.40% or smaller through 72-hour treatment at 49°C and 90 %RH under a inachine-direction load of 170 

^ (g/ 12.65 mm), (2) the film has a crystallinity of 27 to 45%, (3) the width-direction thermal expansion coefficient Of t (x 1 0"VC) and 

£5 width-direction moisture expansion coefficient a h (xlO^^RH) of the film satisfy the relationship ( a t+2 Of h) 2i45, (4) the film has 

O a width-direction thermal shrinkage of 0 to 0.7%, and (5) the film has a thickness of 3 to 7 U m. The film is useful especially in 
digital data storage of the linear track type. It is less apt to produce errors caused by track shifting due to tape width fluctuations, 
)5T improves output properties. 
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(57) 

(1) *a£frlRrtI17 0 (g/12. 6 5mm) <Dffim&frV}. 4 9^, 9 0%R 

H-e 7 2 mmmwv?zm<Dmmm&<Dm*fo<D'*&&fc& 0.40 

(2) ^7^;i/AOgfBM^2 7-4 5%T, 

(3) myjjuitDmjjfawi&mBmm&a t (xio- 6 /t) tssi^g^ 

Stoh (X10"V%RH) <&I8^# (ot + 2ah) ^4 5 T&D, 

(4) ^7^;PAOiJi^lPl<7)|^JRSI^0'-0. 7%T&9, ^bT 

(5) HW3-7/£mT*5 
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1 

m m m 



PCT/JPOO/03780 



lZft^T^—X7J)]/2±^<D&&m?£<bMV^Tb<D£J3:^T^Z>o QIC, DL 
\z. b7v?\dv^&#'%\zm<VX&r ) . ^<Dtc.®^--7°mJjfov>-*&^ik& 

ii£>„ z\nt><D^r&mt\z\z. mmm.^itiz^%<Dt. Mmtjfvm^Mmo 
vmx-m. k> m b^ff t # cz>mjjfa<Dm$®.mz&z>*> <d t&&z> B 
z\<D^mm<t&7<i^£. h^yz-rn&^mzw, im^x7-^ 
±tz>o mz. mmom^ ^-7°tmm&mMz&^T^-7°m&&m<-?z> 

7j $\<D%mw&\£. ^-x ? )vk(dwu5^ > ym&jzz <-?%>z\ t-c&m-r 

#§B¥5 - 2 1 2 7 8 7-S|&$BK:te, ^fS]<^-V>^ (EM) &<££m?Jf6] 



WO 00/76749 „ PCT/JPOO/03780 
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<D^>^m (ET) #-tn-6*l5 5 0 k g/mm 2 ^d:t;7 0 0 k g/mm 

2 &>±-e$>K>. m-Y>?m<D}£ (et/em) an. i~2. ot^o, 7ot: 
6 5 % \z mffinTT i m m&m vr^t^ <Dm^(o^m^ o . o 

2%^™t), ffiJjfiWUm&mm (at) ^lOXio-VCEilTOD, 
-ebTf8E;$[B]£)^iI3S^ (ah) ^15X10- 6 /%RH^TTS§i:|t 
gBfSl^Ux^l/> - 2, 6-^-7^!/>> 5 *;U^'>l/— h7^;i/A^P^^n 

i^HW0 9 9/2 94 8 8tWl «l^©^3R#^a t (X10" 6 
Xt:), 8t7jft£>$lSIS?3I#lfcah (X10" 6 /%RH) *3«fc^^fpl^#fi^ 

Mffivfrh%wffinizj$-rz>mjjfa(Diummp (ppm/g) ^ors^tibss; 

(a t + ah) 

1 ^ P ^ 1 0 

1 0 

# £ — liSHrSi^ iji7f^7^;^ £*l#rr & z: £ \z & z> . 

*fg§>§K:«fcn«, *«9§©±ffiBW*«fctffiJ;&Wu mile, 
(1) ^^;i/A<^j¥^rS]^fi:ff®mimm 2 S«9 2. 7kgOH(fISifl, 
T4 9t, 9 0%RHT7 2«IL^tf, 9BMffiWiCD~7 ^ JVAWZ^X 
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(2) ^^2 7~4 5%T*»3, 

(3) 7^;vA®t*iriT±i5wa^ii(r^tiS5?rs^©ja»3i^a t 
5 ffim£Lffijjfahw.3£-rz>jifa<DM&&m&$tia h&+ 5x10 - 6 ~~+ 20x1 

0- 6 /%RH(Dmm\Z&K)fr'O (at +2 ah) 4 5 X 1 0 - 6 OTt 

(4) y >c )VAmiz^x±^mM^\^tm^r^[^(Dm^mm^o ~ o . 

10 (5) )]/&m%-&3~7 um(Dmm\Z&Z>. 

15 ^iB^^tc^oT^^n^c 

20 ^HJ©0^b^||J|^il 

25 U X5 1 l/>-a, (2-7njl/7i7+y) X^>-4, 4' 

^^ri/i/— h^s £ztz\n£> <d# ij xx-x^o^jgL^© 2 seu:/^ 

^f^f5It#l?5, Cin?)©4 , T : b^Ux^l/>^l^^^I/— K #U 
X^l/>-2, 6-^-^^l/>^;^^>'U'— h, ^'JxfI/>-a, /3-lf 



WO 00/76749 PCT/JP00/03780 
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^fcHttt*^. $?£L<K£0. 4-0. 9, £<=>(C$?£L<teO. 5~0. 
7, #(C$f*L<«0.' 5 1—0. 6 50^0X^^0 

^S?^t$) (il~10nm, $^l;(j:2~10nm, #Kl2~8nmX£3 
fr-D&fr. WRz (10^t$) ii3 0~2 5 0nm, $ 
f>l:}i3 0~2 0 0nm, 3 0- 1 5 0 nmX&£ d<hjW£L^. d<7)^ 
15 I^WRadUOnmi^fK ^WJWRzdU 5 Onmi^fV^, 

20 <^^TLt'5, 

«J) OM^WRa (4»'fr®¥*9fiS)» WRz (10j&¥*%fi3) 

icmuxs^o -€-ux;:©»&, a$wRa, wr z (Dmznmmm&&h 

&£) «5~2 0nm, $ e>tcte 5~ 1 5 nm, #l:8~l 2 nmt^SIi^ 
SfiSlA*. fr~Di£Tc. WRz (lO.Mt^) H10 0~3 0 0nm, 
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Iil0 0~2 0 0nm, *&\Z 1 5 0 ~ 2 0 0 nmTS§ Z tifiU 3: LVi„ ^(D^ 
Onmct^f^ &<5^teWR z 2>*3 0 OnmiD^i, 

MfE^Sa^WRa, WRzd "7^ ;i/A*kI^ft3&&WJ;U£, JilWg^ 

mi i a, mi ib, sgivA, ^ivB<D7m^mT^^mw^L=f' 

-r^mm^mmx^mmmo^u—^^ >^na-3Tiit5 z. £.rfT*zz>o 
^m&mtt=f-*^-t£i*:z>m&. wm^<D^m.mm^v<\-to. os~o. 

8 Mm, £<bWf?£b<te:0. 1^0. 6AtmT^«3, #t£$? £L< teO . 1~ 
0. 4um~C&Z>o £fc;iCD*te:$iF£L<kiO. 0 0 1~1. 011% (*h£U 
££>{df?£b<k£0. 01~0. 511% (^'JT-), #l~$?£L< 
teO. 0 2-0. 311% (^UT-) ^^A^lCa^ it 

iR-rs;: <h-efr-5 t±K ^fe, wrzciih $e>{^^©ife@$->^- 
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-lOOnm, ££{c:£?£L<te:5~5 0 nm, ^tw$f £L< te5 ~ 3 0 nrnT 

^rOST^^K £?£L<teO. 5~4 0li%, 

^«^«#M^tt^J^@^4 I ^^b<«l~3 011%, 2£>lC$f£b<« 

^M(Om^ (MMfr) tt, ^l/<lil~5 0nm, $^H^b<lil~3 0 
nm, #(«K^3~2 0nmT^5. 

±mmw^^m^-r^mzmwm\zm.^vxm^rr^ >^j?j5£t 
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lmm 2 S02. 7kg©fl$tfLT4 9t, 9 0 %RHT 7 2 ^ffllt 
5%£TF, L<teO. 3%PiTO5. £ <ZHi*^b^ 0 . 4%£t)* 

«3 0~4 0%, #(:^L<tt3 0~4 5%TS5. ^©^hW2 7%* 
7%, «£0$?£L<ra:0~0. 5%, #{C$?£L<Ki:0~0. 3%Tr&£ 0 31 CD 

^<#tt^<^ofco, ^fe^x@#^m^^-r^) 0 0. 7%£jg 
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]&-jjfii(Di&mBm&& a t tfi- 5xio- 6 ~+2oxio -*/x:<Dmmiz$> K) . 
y j )\'&mz&\,*T±&m&fa<Dmmxm&&ahifi+ 5x1 o- 6 ~+ 2 0 x 

1 0- 6 /%RH<D&MlZ$>K)fr~D (at + 2 ah) ©1^+4 5 x 1 0" 6 £jIT 
t^5 0 (at + 2 ah) (Dmt. ^L<li+4 0X10- 6 BITO!3, 2£ 
tC$f^L<fi+3 5X1 0" 6 £(TO5, (a t + 2ah) ®1^4 5X 1 0" 6 

SO T<D$»C:fe^Tl 2 0-1 6 OICOfflSlfiHtC 0. 0 5mJ/rag^± 

2 m J /mgU±<Dmm&^To 

^m<DzLmm^v^x^ji7^jvAu, ±$mnMM-jjfa must® w 

>W6GPaPXh, 2<=>Klfct7GPa.EUi, 8 GP a£U2T&5 CI 

SfcfcttSGP a£Lt, &VZ6GP a$LtV&2>Z\£i!W$ZV\,*. Wfilft<D'Y> 
W4GP a*m?&5<h. 'JZ7h7 7^^«f- :/<£:b&»&> jg. 

£fc, ^InjO^>^i^lRl©-V>^CD|n^i 0~2 0 GP a , 
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\Z\tl 2-1 6 GP aTSSclt^SLVio U — T h77 t7jT&<DH& 

b<«7j?UX^T-;KOML^ (Tm:t:) (Tm+7 0) t;0iiart?fffcHU 

tLttmtt&D \Z (Tg-10) - (Tg+70) *C®iaSI (fit, Tg:#'J 

x7f;^^7X^s© ^^*r_hfBM#^fo]<i:®^ 

Jjfo (— SB^^lRlO^fCtiZiaBttfll^lnlt^S) l£Tg~ (Tg + 7 

o) xioymmvffifenmmzmfci,. zzizm^-rttfe&m^TW&rzz. 

sjB&, swt^nso isa8E#f&*tti 5-3 sfs, $^>{c:«2 o~3 o«»c-r 
sojwsbv*. mmw&mtei 90-25 owmmtefrz* s&gissraiBitt 

1-6 0#<Dttffl|*gj&>£>8we>S£<kVi. 

31^— mmtemz&^Tmjjfo. m^omwmmt 1 la^is^ns fco-eais 

*><zrc«fcv>. l£%\zmW&&*±.\JT^Wit:\Z\^ mmj£Mwm<v± 

12— ttM#^^^AlC-^^T, (Tg + 20) — (Tg + 70) X:<DU&T*f&M 
1U $f>i::OlilimD 1 0-4 0 "Gift lr>M£T*IE£fti:£f*R#lRjK: 
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ii&Hzm&u iat%fa<Dm&i&&mtom*&4. o~6. om, m^^m^m 

rtT8UB bt^ s 7 w ;wAttt««aj u b < ttfnfno^ u ixf 

;POMj#i (Tm:t)) &V*b (Tm+7 0) t: ©iBJreWffl U t-fc«2«EJLL 

&rz. mftmz^vmmy j^&Mm-?z>m£>s t&iHbfc mm) %mwv 

^W^AtbTlrintf^KHB^^n-r, 0!l*.fc£, Q I C-^DLT^^tCtiS^* 
^-f 7°TS-5 S - D L T1>L T OH© 'J -7 h 7 7 ^^©f-^X h l/-vr 

-Vfezzfimtf ens. ^-x'7>r;i/A^s^'ft{c^s^-^fb:*3 e k 
2^n&3mz\Lm^m®mM^m\z&mfcM^m&m&£-tez>* 

(i) -Y>?m 
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7-()\s&$:ffl&mi 0mm, S$15cml:^)0, ?ty^Fll 0 Ommlct 
T3l3Iii^l Omm/m i n, 3^— h3S^5 0 Omm/m i nT^>^hP> 

(2) (WRa, WRz) 

WYKO&§g#^5£H#7efa£if- (NT- 2 0 0 0) £fflV>T®l5£f^ 2 5 
MEMfc 2 4 6 . 6wmXl87. 5^m(0. 04 6 2mm 2 ) 
T> SO^Sfc (n) 1 OJK±TJH^&ff^ Kfi*»K:rt*$nfc^®«WfV 7 h 
fc«kt)» ^'frS^fiS (WRa), *5«ktf 1 Ojft¥^fi£ (WRz) 

(A) "f'frffi^fiS (WRa) 

in r? 

Wi?a = 2 2 | Z jk -Z\ / (m- n) 

k= 1 j =1 
m n 

CIZIT, Z= 2 Ez u / (m ■ n) 

k= 1 j =1 

Z Jk KM!Jfe#|Sl (2 4 6. 6/im), ^ntam-^fpJ (18 7. Sum) 
^^-nftlm^SJ, n Lfc £ £ ©^IrJ© j # B , k # a <DtiLM\z£> ft Z> 3 

(B) 1 0/5¥*3fi£ (WRz) 

t°-^ (Hp) <Z>i^;frfr>£> 5,£<h^ (Hv) ©{SV^^e>5^Sr«i:0, -%r<D 
f^tSSWR z 

(Hpi+Hp2+Hp3+Hp4+Hp5)-(Hvi+Hv2+Hv3+Hv4+Hvs) 
WRz= 

5 



(3) ^ragte&^osFJS&S 
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-i If— (Centrifugal Particle Size An a 1 y z 
e r) &m^XWl£TZ>o ^sn53frMfc»ffi**fc £ \zW&TZ>&%L : T(Dm& 
£^©#*»£©JRStffli»J&>S, 5 0 77/t-t>h (ma ss percen 

(4) e^lRKDilMZtt* 

)V2±<DlBttpHZ&i£m3 0 cm, fil cmt«i3ffll/fc7^MS:iflTAn, 
3 O^KfiaS&ilLfcfHfcttiU MlCBIbTd^-t©Tfffi©^fc&l«*fl5tS. 
SKWaSS&OS^ (L0) £*&$aggW>SS (LI) £0, ^T?3fcJRI«£:fc«£> 

-So 

&JDtt5ap= (LO-LD/L 0X100 [%] 

(5) WLmwmmmi (a t) 

^xr;i/A+r>y;i/^r7^;PAi!i^'lpltc:fi$ 1 5mm, 4i5mm{^f9tBb> M 
£3gu:S2TMA3 OOOHtyhU S*£ffl&T* 6 0^-^3 0$HMH3U 
^<0g^i&3reHHaSli'5. -e©«2 5t:>&>S7 0m2t/mi nT#iaU 
^m"COtJ->7 p ;i/S?:Sy^b, #£J:BiBaSB!B«IS: (at) $ftBT5« 
at= {(L2 -LI ) / (LI X A T) } +0. 5X10" 6 (&) 
ddTr, LI : 4 0'CBt©+f->^ p ;i/g (mm) 
L2 : 6 0 e C^p©+l->y;PS (mm) 
AT: 2 0 (=6 0-4 013) 

(6) mm&m&& (an) 

74)VI*V>zf)V&7<()VI*ii&5&l\Z&Z 1 5mm, « 5 mmfc:3J 0 fcb U 
^HiTMA3 0 0 0\Z±y hU SS**B3nsfr£» ig3 0%RH, 43 

£z$mm7 o%rh<d— m\z&t>* ^(Dm^yfjvcD&^^mMv. $&:\zx 
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ah= {(L2 -LI ) / (LI. X AH)} 
ddT, LI : 113 0 %RH W>yM (mm) 
L 2 : S^7 0 %R¥im<D*3->7)V& (mm) 
AH:4 0 (=7 0-3 0%RH) 

jaft2 3t:, Sg5 0%©#l^TO^T, mi 2. 6 5mm (1/20 
^) JC^U v WTz7j)Vl> (S$3 0cm) £0 1 \Zm^mK) {--fey h"T3o 
12. 65 mmtl^ U y h Ltt>ZfM$&mm\ZTm^\*l(D^r&timfe 

ii02. 7 k gtDfiDSr^tt, ^©tf©7^;VAOi (LI) £r=^— X>7> 
»U— tf— : 3 100E ir>+f-— : 3 0 6 01) KTajjrT 

4 9*C (12 0° F) X 9 0%RH©SMT-e, frM — 

2hr OBIS!) ffiil/fcft, i^lO^U ^2 313, S^5 0%CD#ffl 
ITT2 4hrIItm fStf, 7>f ;UAG>tf-fi9 (t>-5— 7j}2@5e) K: 1 7 0 
g (6oz) C7)fiO£^;J\ ^<D£g:<D7 4 ;i/A(Difi (L2) £3r— X^iS^ 
— If-^gSOjeg (## : 3 1 0 01, ir>i^— : 3 0 6 01) (CX?BI^r<5 0 

aW= {(L2 -LI) /LI} X100 (%) 

(8) m&<tm 

T5. 
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t§Hfc& (%) = x 100 

d c —d a 



5 dCTd : y^)VA(Dmm. d a : d c : tSSfH 

&:fe, #'JX5 L l/>-2, 6 -t7^ l/>y*;i/^y I/- hOi^, da:# 
SM?=1. 3 2 5g/cm 3 , dc :^g=l. 40 7g/cm 3 tLfc, 

(9) h^yPirn (x^-l/-h) 

^f>f7D^^a»ML4 5 0 0B, Q I Cfflv'X^A^ffl^T, TIH^# 

10 f-TX^—U- h£$]5rr£o 

Current =15. 4 2mA 

Frequency :0. 2 5 MHz 

Locat ion=0 

Th reshold : 4 0. 0 
15 Bad/Good/MAX: 1/1/1 

Tracks : 28 

fc:;fe, !7-U-hSS:l4, Mm\s1tb?y9». (=2 8) ©^pi^MTr^To 

1 &&ZMkfr 2 ©iltf^©i5 o 
^#l:10t:» 1 0«RH©jafflfiTTSa»Ufctfe4 5^ 8 0%RH<Z)*S 
20 MlBSftK:J;5h7v*Tn*£iB!lJrr5. 

: 2 3t, 5 0«RHflDj&ilSTTBHeUfc«4 0*0, 6 0%RH©SI 
STFt? 6 O^WWKgbjtff^ii:, 2 3*0, 5 o %RH<D^mmnzmv. 2 4m 

25 M^fcfcfc©iI0"T?&*. 
© : i7-l/-hib 

x : x^-u-h*«^<, nm±.mm&K> 

(10) #7*<B£j6 (Tg) 
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7^M1 0mg£3 3 0"Ct 5-#KI*;UhLfcgL -fc-f 3-ifli(flc)i 
M^HFfv'T^A (^M^S^Mfh) SSC5 2 0 0. DSC220 \Z±y b U 

(11) K«fte-^CDKSRx^;^— « 
th) SSC 5 2 0 0, D S C 2 2 0 \Z~\z.y h L, ^^^cSe4'"C2 CC/mi n<D 

» (A) £3jc&&„ raDDSC<0Sl^fr7?I n (-f>>^A) £$J5£U 
®3* (B) £2 8. 5mJ/mgtU, #C©iU; 05££>£. 
!fta&X*;M=— m= (A/B) X28. 5mJ/mg 

6 wm^^Jl/->^A^£0. 0 211%, ?^gO. 1 

*;i/^->-h^i 8 ot-es^rMtm ifffi^y/i-ic&iau 3 o 
mmm 0 8 3 0 toiiiaioi^t-^-fcTjiDiiT 5 . i mzmw 

U JftJftU i^T7T>^-tft|&t, 1 2 5*C£T8l#lRlfc4. 8femWV 
fc. SSKl5l#ttV>T2 4 Otfl OfMH»ftBJtL;fc&, 1 2 0*C 13X8177 faK 
1. 0%3fc^M£U JP*4. 5 tfm©z^ttKf&]:7>f ;i/A£»&. #£>n7c 
^^;UAO-^>^«^77fRl8GP a , «#|6j6. 5GPaT&o£:. 
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fH*Fei&^ 10 011SS 

5 mt \i—)v-mk tf-ji/^s^ 1 5 sms 

(«zKrt:^§3X* 7 A) 

m njmtt^ u # i/ ^ >nfflg 5 

io U>-^> 2fi»S& 
h;i/X> 5 0ligH 

^ ^;ux^;i^ h > 5 0 

zx^n^v^y > 5 011^ 

15 u©Ittif4&ll©^'Jlfl^>- 2, 6-3-7?U>i?%)l'7£3Fi'U—h 
7 4 fy&CDftmzMI&W^ 0. 5 ^m<hfc£«£-3KJ£fiJU :£^T2,5 0 0;ff 
^©EffiKS+^SBlfitf&g&frV^ 1 0 0 "CT^ifc^i^ 7.-/1— ^jlx>^ 
— #L3g ($£flE2, 0 0 ON/ cm, ^8 0t:) £fr^, #^ofc 0 ^C0## 

20 $e>fdTIBm^cD/t^^n-bH^^ff^ 1 /imlcllb, ftj*Slir, 2£ 
H12. 6 5 mm (= >5F0 fc»»rU m^-y^#fe 0 

A^y ^ n - h li^OM : 

i3—#>7^v9 10 011^5 

BiMfttf u ^ i/^ >©nt 6 o mmm. 

i/'jn— >^--r;W 0. 511^ 

^ ^;i/x^;v^r h > 250 mmu 
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h^X> 5 011^ 

o . 3 ti mammf u n - >^jigiia j p^ o . 1 3ii%, w-mtm o . 

UmO»'JM^0. 2 5H%MUcAlffl^Uxfl/>-2, 6 
-^7^1x>^;i/^5>lx-h«h, ¥-m*L&0. 1 jum<D^tfc5/U 0. 
lMS%^WL7tBSffi#UX^l/>- 2, 6 -jry& Uy^tDVtflri/V— V 

7^:180^5 mmt&m b &st 2 ijGDfjpm^ ^//i — (c^-n-^n^ l , 
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